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We investigate the electron states in double asymmetric HgTe/CdxHg1−xTe quantumwells
grown along the [001] direction. The subbands are computed by means of the envelope
function approximation applied to the 8-band Kane k · p model. The asymmetry of the
confining potential of the double quantum wells results in a gap opening which is absent
in the symmetric system where it can only be induced by an applied electric field. The
band gap and the subbands are affected by spin-orbit coupling which is a consequence of
the asymmetry of the confining potential. The electron-like and hole-like states are mainly
confined in different quantum wells, and the enhanced hybridization between them opens
a spin-dependent hybridization gap at a finite in-plane wavevector. We show that both the
ratio of the widths of the two quantum wells and the mole fraction of the CdxHg1−xTe
barrier control both the energy gap between the hole-like states and the hybridization gap.
The energy subbands are shown to exhibit inverted ordering, and therefore a nontrivial
topological phase could emerge in the system.
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I. INTRODUCTION
New phases of matter have recently been discovered1,2, that have distinct topological order for
which the Landau theory of symmetry breaking is not applicable. Early examples are the integer
and the fractional quantum Hall effects3,4. Recently, a large class of materials characterized by
specific conductive edge states named topological insulators (TI’s), which have emergent applica-
tions in electronics and photonics, were discovered5–9. They have peculiar edge states which are
studied in Ref. 10. It was found that some of these chiral spin states have the same symmetry, yet
they differ by their topological invariance3,11–13.
The interior of a TI sample is insulating and the electric current passes only along the sample’s
surface14. Such TI has helical edge states which are located in the energy gap. These states are
protected by time-reversal symmetry, which do not exist in a normal insulator (NI). The TI samples
made by tailoring two-dimensional (2D) materials exhibit the quantum spin Hall effect, which is
a peculiar TI effect. TI effects were theoretically predicted for graphene15, where the quantized
spin Hall conductance was explained by the Haldane model16. The spin-orbit interaction in a
system consisting of light carbon atoms is too small to give rise to an energy gap17. Hence,
the attention has focused to materials made of heavier atoms which are influenced by relativistic
effects. Bernevig et al. devised a simple effective model which showed that a quantum spin Hall
state exists in HgTe/CdxHg1−xTe quantum wells18. It was found that the conduction and the
valence bands become inverted for well thicknesses above a critical value dc = 6.3 nm18.
The theoretical predictions were subsequently confirmed in a beautiful experiment of König et
al.19. Symmetric double quantumwells (SDQW’s) based on HgTe/CdxHg1−xTe and InAs/GaSb/AlSb
were also explored20,21. The presence of topologically non-trivial phases was demonstrated, with
the possibility of tuning the transition to the topological state by means of varying an external
electric field. Moreover, a recent study showed that the HgTe/CdxHg1−xTe SDQW possesses the
3/2 pseudospin degree of freedom, and thus interesting effects due to spin coupling between ad-
jacent HgTe layers where predicted22. These results are similar to both the physics of pseudospin
in bilayer graphene (BG) without valley degeneracy20 and some recently analyzed type-II and
broken-gap quantum wells23–25.
Motivated by the studies of topological effects in systems of quantum wells, we investi-
gate hereafter the electronic properties of asymmetric HgTe/CdxHg1−xTe double quantum wells
(ADQW’s). Our aim was to explore the effects due to the inversion between the s-like valence
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band with Γ6 symmetry and the p-like conduction band with Γ8 symmetry. In section II the k ·p
model based on the envelope function theory and a procedure for solving the eigenvalue problem
by expanding the envelope functions into a complete basis set of plane waves are presented. Also,
the criterion to unequivocally classify the subbands states in an ADQW system is formulated.
The results of our calculations are presented and discussed in section III, where our findings are
summarized and a concise conclusion is given in the final section.
II. THEORETICAL MODEL
Figure 1 shows a schematic view of the analyzed double quantum wells. There are two HgTe
quantum wells separated by a CdxHg1−xTe barrier, and the z-axis points along the growth di-
rection. Widths of the quantum wells are denoted by w1 and w2, whereas the interwell barrier
thickness is denoted by din. In our model, the two wells are assumed to be surrounded by two bar-
riers of equal width, denoted by dout , whose composition is assumed to be equal to the composition
of the interwell barrier. Hence, the considered structure has finite width.
The electronic structure of the HgTe/CdxHg1−xTe double quantum well (DQW) is extracted
from the 8-band k ·p model26,27
HΞ(r) = EΞ(r), (1)
which is a set of 8 coupled differential equations. Here, H is the multiband Hamiltonian, and Ξ
denotes the envelope-function spinor composed of the envelope functions χn(r), n ∈ {1,2, ...,8},
which correspond to the zone-center Bloch states forming the basis. We note that the same ba-
sis functions are used for both the well and the barriers. Furthermore, because of translational
symmetry in the layers plane, the variables x and y can be separated from z,
Ξk‖(x,y,z) = exp [i(kxx+ kyy)]
[
χ1,(kx,ky)(z) χ2,(kx,ky)(z) ... χn,(kx,ky)(z)
]T
, (2)
where kx and ky are the components of the in-plane electron wave vector. A more detailed descrip-
tion of the Hamiltonian is given in the Appendix. The eigenvalue problem is solved by expanding
the envelope functions into a complete basis set composed of plane waves28
χs,(kx,ky)(z) =
1√
Lsc
N
∑
p=−N
cs,p(kx,ky) · exp
(
i2ppiz
Lsc
)
, (3)
where s ∈ {1,2, ...,n}, cs,p(kx,ky) are the expansion coefficients, and Lsc = w1+w2+din+2dout .
The basis is limited to the first Brillouin zone, i.e. 2pi |N|/Lsc ≤ 2pi/a0, where a0 is the lattice
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FIG. 1. (a) A 3D schematic view of the analyzed HgTe/CdxHg1−xTe ADQW structure. The z axis is
assumed to be directed perpendicular to the layers and oriented along the [001] crystallographic direction.
The HgTe wells, whose widths are denoted by w1 and w2, are separated by a barrier whose thickness is
denoted by din, and are surrounded by barriers of the same composition and thickness dout . (b) The band
diagram of the lowest conduction band (denoted by CB) and the highest valence band (denoted by VB)
when voltage V is applied across the ADQW. The bands in the HgTe layers are inverted at k‖ = 0, with the
p-like Γ8 band having higher energy than the s-like Γ6 band.
constant. The Hamiltonian matrix is of the order of 8× (2N+1). An external electric field Fel is
taken into account by adding the matrix elements of ϕ(z) = eFel ·r= eFelz= eV (z) to the diagonal
of the Hamilton matrix. The electric field modifies the band edges as shown in Figure 1(b).
Since the bands are mixed in the adopted k ·p theory, it became necessary to classify the states.
It was done by computing a probability which corresponds to the Kramers degenerate pair of the
basis states22:
pS(kx,ky) =
N
∑
p=−N
∑
s∈S
|cs,p(kx,ky)|2, (4)
where S = {1,2} for the conduction-band states probability pcb(kx,ky), S = {3,6} for the heavy-
hole states probability phh(kx,ky), S = {4,5} for the light-hole states probability plh(kx,ky), and
S = {7,8} for the spin-orbit split-off states probability pso(kx,ky). pcb, phh, plh, and pso are used
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TABLE I. The values of the characteristic dimensions of a DQW: dout , w1, w2, and din (see Figure 1) used
in our numerical calculations.
Type dout(nm) w1(nm) w2(nm) din(nm)
SDQW Symmetric 30 6 6 2.5
ADQW Asymmetric 30 6 7.8 2.5
to show how the |Γ6,±1/2〉, |Γ8,±3/2〉, |Γ8,±1/2〉, and |Γ7,±1/2〉 zone-center states contribute
to the DQW states. The states are classified to be hh-like if phh > plh+ pcb+ pso at k‖ = 0. On the
other hand, if plh+ pcb+ pso > phh the subband state is classified as either the conduction-band-
like, light-hole-like, or spin-orbit-like for the case of the largest pcb, plh, or pso, respectively22.
III. RESULTS AND DISCUSSION
The parameters of the band structure at T = 0 that we used for the calculations are taken from
Ref. 29. For these parameters there is an excellent agreement of numerical29 and experimental30
results in CdTe/HgTe/CdTe quantum well heterostructure. We explore how the asymmetry of
the confining potential affects the electronic structure of the HgTe/CdxHg1−xTe double quantum
wells (DQW). The obtained results will be contrasted with the electronic structure of the SDQW’s
which were previously modelled in Refs. 20 and 22. The values of the barrier thickness dout , the
widths of the HgTe wells w1, and w2, and the HgTe/CdxHg1−xTe spacer thickness din adopted for
our calculations are displayed in Table I for both the SDQW and ADQW. The mole fraction of
CdTe in the CdxHg1−xTe alloy is taken to be equal to x= 0.7.
The quantum wells in the SDQW are assumed to be 6 nm wide. In order to enhance tunneling
between the quantum wells, the wells are separated by a thin barrier which is only din = 2.5 nm
thick. The SDQW contains a metal phase whose properties are similar to the BG22. The main
feature of the BG phase is the existence of a zero-energy gap which might be opened by means
of the gate voltage31. However, the major advantage of the HgTe DQW over BG is the existence
of topologically protected edge states in the gap. In the HgTe/CdxHg1−xTe SDQW’s there exists
a specific band ordering in the BG-like phase. The bands were classified by the properties of the
wave functions (see Eq. (4)) at k‖ = 018,24. Four subbands are of interest here. Two of them,
which are labeled by E1 and E2, are electron-like, whereas the other two, denoted by H1 and H2,
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are hole-like. The energy dispersion relations of these subbands are shown in Figure 2. Here, the
dispersion relations shown in the left (right) panel correspond to the [100] ([110]) direction, and
the spin-up (spin-down) subbands are displayed by solid (dashed) lines. The spin of a subband is
determined from the wave function properties at k‖ = 018,24.
The total angular momentum of the H1 and H2 states is j = 3/2, and as Figure 2(a) shows, in
the absence of an external electric field they are degenerate at k‖ = 0. We note that the dispersion
relations of all the subbands are almost isotropic in the (kx,ky) plane, and they are parabolic in close
vicinity of the Brillouin-zone center. We noticed that out of all the shown subbands in the ADQW
H2 exhibits the highest in-plane anisotropy. The difference between the energy eigenvalues of
these subbands computed for the [110] and [100] directions, ∆E = E [110]H2 −E
[100]
H2
, can be as large
as 6 meV, for even not so larger k‖, of the order of 0.1 nm−1, which is shown in the inset in
Figure 2(c). The E2 subband is evidently above the H1 subband, but E1 is below H2, hence there
is inverted band ordering. Since the confining potential in the SDQW is symmetric, spin-orbit
coupling is nonexistent, and thus the subbands are spin degenerate.
Similar to the case of BG, the band gap between the H1 and H2 subbands in the SDQW can
be changed by means of an electric field, which is shown in Figure 2(b). When an electric field is
present, the spin degeneracy at k‖ 6= 0 is lifted, which is a demonstration of the Bychkov-Rashba
effect. We might also note that a small indirect gap ∆ emerges close to k‖ = 0. Furthermore, the
dispersion relations of the H1 and H2 subbands around this gap have a characteristic Mexican-hat
shape32. This is similar to bilayer graphene in the presence of a perpendicular electric field31,
and is a consequence of mixing between the H1 and H2 subband states at finite k‖. It results in an
anticrossing between the two subbands, which in turn induces the opening of a gap close to k‖ = 0.
With increasing electric field, tunneling between the wells is enhanced, and as a consequence the
anticrossing shifts to a larger k‖. Since spin-orbit coupling lifts the spin degeneracy, both the width
and the location of the energy gap become spin-dependent.
We found that ∆ in the SDQW is of the order of a few meV for a relatively large electric field.
For example, for Fel = 15 kV/cm, we found ∆ = 12.8 meV. Since the local extrema of the H1 and
H2 subbands are located at k‖ 6= 0, ∆ is not a smooth function of the electric field22. The electric
field needed for a large gap could induce electric breakdown. But an increase of electric field has
another effect: it shifts the band extrema and the energy gap to larger k‖.
Instead of an electric field, we propose here that the asymmetry of the structural potential in
the field-free case could be used to open an energy gap. Similar to the gap that arises due to the
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FIG. 2. The subband dispersion relations in: (a) SDQW in the absence of an electric field, (b) SDQW for
electric field of 15 kV/cm, and (c) ADQW in the absence of an electric field. Note that in (a) there is no band
gap, an indirect band gap ∆ appears in (b) when a perpendicular electric field is applied, and in (c) ADQW
exhibits both a direct gap ∆ and a hybridization gap denoted by ∆h even in the absence of an electric field.
The inset shows the difference between the energy eigenvalues along the [110] and [100] directions for H2
subband. The values of the geometric dimensions of the structures and the band-structure parameters are
given in Table I and in the text. The dispersions along the [100] ([110]) direction are shown in left (right)
part of the figure, and the energies of the spin-up (spin-down) states are displayed by solid (dashed) lines.
electric field in the SDQW system, the energy gap in the ADQW emerges between the H1 and
H2 subbands. For example, when w1 = 6 nm and w2 = 7.8 nm, ∆ = 8.6 meV (see Figure 2(c)).
The electron-like E1(2) and heavy-hole-like H1(2) bands are not coupled at k‖ = 0. Furthermore,
the states with different spins are not degenerate at k‖ 6= 0, as in the case of SDQW. But here the
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FIG. 3. The probability density of the components of the k|| = 0 subband states for (a,b) the SDQW with
Fel = 0, and (c,d) the SDQW for the electric field Fel = 15kV/cm, and (e,f) the ADQW for Fel = 0. The
probability density of the states of the E2 and H1 (E1 and H2) subbands are shown in the left (right) panel.
For the sake of clearness, the shown probability densities are vertically separated by 0.07 (arb. units). Note
that the probability densities of the Kramers degenerate counterparts coincide with each other.
dispersion relations of the H1 and H2 subbands do not have the Mexican-hat shape. The states
of the two subbands in the ADQW are differently localized, mostly in one quantum well, which
brings about the gap opening. However, the gap in the ADQW takes place at k‖ = 0. And only the
E1 and H2 subbands are considerably spin split. This is a consequence of the coupling between
the two subbands for k‖ 6= 0, which results in the anticrossing at kx = 0.14 nm−1. At this point
the states of the two subbands are strongly hybridized, and hence a small energy gap ∆h arises
between them.
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In order to depict how the asymmetry of the potential affects the electron localization, the prob-
ability densities of the components of the k‖ = 0 states of the four subbands are shown in Figure
3. Here, the upper (middle) panel shows the probability densities in the SDQW in the absence
(presence) of an external field, while the lower panel depicts the localization in the ADQW. The
states of the E2 and H1 subbands are depicted in Figures 3(a), (c), and (e), whereas the states of
the H2 and E1 subbands are displayed in Figures 3(b), (d), and (f). The electron-like subbands E1
and E2 are composed of the |Γ6,±1/2〉 and |Γ8,±1/2〉 zone-center states, while the hole-like H1
and H2 subband states are composed of the |Γ8,±3/2〉 zone-center states. The states of the H1 and
H2 subbands, and the |Γ6,±1/2〉 component of the subbands E1 and E2 are mostly localized near
the centers of the quantum wells. On the other hand, the |Γ8,±1/2〉 components of E1 and E2 are
localized close to the edges of the wells.
In the absence of an external electric field, the H1 and H2 states in the SDQW are degenerate
at k‖ = 0. These states are quite similarly localized in the two wells (see Figures 3(a) and (b)),
but we found that they have opposite parity. An electric field enhances the interwell tunneling,
which shifts the H1 and H2 states toward either the left or the right quantum well (see Figures
3(c) and (d)). Such an increase of the spatial separation between the two states leads to an energy
gap opening between them. The electron and hole wavefunctions in the ADQW are obviously
asymmetric (see Figures 3(e) and (f)), and similar to the case of the SDQW and Fel 6= 0, both
the envelope functions |Γ6,±1/2〉 and |Γ8,±1/2〉 are almost fully localized in one quantum well.
Furthermore, the envelope function of the |Γ8,±1/2〉 zone-center state is shifted close to the edges
of the quantum wells. And the electron part of the multiband function in the higher (lower) energy
H1 (H2) state is localized almost completely in the wider (narrower) well (see Figures 3(e) and
3(f)).
In order to explain the origin of the hybridization gap between the electron-like E1 subband
and the hole-like H2 subband, we show in Figures 4(a) and (b) the total probability density
|Ξk‖|2 = ∑8n=1 |χn(k‖,z)|2 of these states at (kx,ky) = (0,0) nm−1 and (kx,ky) = (0.14,0) nm−1,
respectively. At (kx,ky) = (0,0) nm−1 there is no coupling between the E1 and H2 subbands. Due
to the spin degeneracy the total probability densities of the states of opposite spins are identical.
As evident from Figure 4(a), the H2 subband state is almost fully localized in the narrower well,
while the extrema of the E1 envelope functions are located close to the interfaces of the wider well.
When k‖ increases, the E1 and H2 subbands start to couple. A fingerprint of this coupling is the
observed spread of the probability densities of the states of the two subbands into separate wells.
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FIG. 4. The total probability density at: (a) (kx,ky) = (0,0) nm−1 and (b) (kx,ky) = (0.14,0) nm−1 in
the ADQW. Vertical (green) dotted lines denote layer boundaries. Solid (dashed) lines denote the spin-up
(spin-down) states. For the sake of clearness, different curves are vertically shifted by 0.2 (arb. units).
The overlap between the two states increases, implying they mutually hybridize. As could be in-
ferred from Figure 4(b), the largest overlap between the E1 and H2 states takes place at kx = 0.14
nm−1. Here, the subbands anticross and an hybridized energy gap is opened. We might recall that
the spin-orbit coupling due to the asymmetry of the confining potential in the ADQW affects the
subbands, as shown in Figure 2(c). Also, we note that the smallest energy gap ∆h = 3.9 meV in
the ADQW is opened between the spin-up E1 and H2 states.
The gap in the SDQW increases with electric field. And a similar conclusion might be a priori
derived for the case of increasing structural asymmetry in the ADQW. It would affect the gaps
which separates both different hole-like subbands and the electron- and the hole-like subands. For
example, the width of only one quantum well in the ADQW could be varied, whereas the width of
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FIG. 5. (a) The energy gap ∆ between the H1 and H2 subbands, and (b) the hybridization gap ∆h between
the E1 and H2 subbands, as function of the relative ratio ξ =w2/w1 for the mole fractions x∈ {0.5,0.7,0.9}
at T = 0 K. The arrows in (b) denote the spin of the states.
the other is kept constant. We choose w1 = 6 nm, and vary w2 in the range from 6 to 11 nm. ∆ and
∆h as function of the ratio ξ = w2/w1 for a few values of the mole fraction x are shown in Figures
5(a) and (b), respectively. We have previously found that the H1 state at k‖ = 0 is localized in the
wider well, while the H2 state is almost fully confined to the narrower quantum well. Thus, when
ξ increases, the difference between the energies of the two states increases. With other words, the
energy gap ∆ between the hole states increases, which is displayed in Figure 5(a). Moreover, the
energies of the subbands are strongly dependent on the mole fraction x, which is a way to tune
the band gap in a double quantum well system29. It relies on the increase of the band offset for
the holes when x increases, thus hole confinement is enhanced, and the interwell tunneling of the
holes is reduced. Consequently, ∆ increases.
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Finally, we analyze the effects of the asymmetry and the mole fraction on the hybridization
gap in the ADQW. Note that in the SDQW the E1 and H2 subbands become almost degenerate
when k‖ increases (see Figure 2(a)). When one well is wider, the subbands whose wave functions
are confined more in the narrower well are regularly ordered, whereas the subbands composed of
the states that are more confined in the wider well are inverted. The E1 and H2 subbands split,
and above a certain value of ξ , the hybridization gap opens at finite k‖. As ξ increases further,
the higher energy light hole-like H2 subband moves closer to the lower-energy electron-like E1
subband. Due to the mixing, the gap between the E1 and H2 subbands decreases, and it eventually
vanishes for large ξ . Moreover, when the mole fraction increases, the electrons and holes are more
strongly confined, the anticrossing of the subbands becomes sharper, and thus ∆h decreases.
IV. SUMMARY AND CONCLUSION
The eigenstates in the asymmetric HgTe/CdxHg1−xTe double quantum wells where investi-
gated by using the eight-band Kane k ·p model. The energy gap that arises between the states of
the total angular momentum j= 3/2 is found to be affected by varying the ratio of the well widths
(ξ ). Furthermore, for a certain range of ξ , the electron-like and hole-like states become strongly
hybridized, which leads to the opening of an hybridization gap at a nonzero in-plane wavevec-
tor. Our results show how the energy gaps in the asymmetric HgTe/CdxHg1−xTe double quantum
wells can be tuned by means of either varying the well widths or changing the composition of
the CdxHg1−xTe interwell barrier. We found that the hybridization gap could be as large as 12
meV in the absence of a gate voltage, and is comparable to the energy gap which appears in the
symmetric system when a large electric field of 15 kV/cm is applied. Also, the subbands exhibit
inverted ordering, thus when properly designed the analyzed asymmetric system should exhibit
topological effects similar to other HgTe/CdxHg1−xTe quantum-well structures. As a matter of
fact, properly design asymmetric quantum well-based systems should exhibit the spin-polarized
counter-propagating edge channels, which is a necessary ingredient to establish applications of the
ADQW’s in state-of-the-art spintronic devices.
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Appendix A
The k·p theory is an empirical method for calculating the band structure of bulk semiconductors34.
In this approach, an unknown wave function is represented within the basis of Bloch functions in
the center of the Brillouin zone. HgTe has an inverted band structure, and degenerate hole-like
bands at the Γ point27,33. Its zinc blende crystalline structure consists of heavy Hg and Te atoms,
in which relativistic effects are enhanced. To account for the spin-orbit coupling, as well as the
mixing between the conduction and valence band states, we use the eight-band Kane model with
the basis set
u1 = |Γ6,+1/2〉= S ↑,
u2 = |Γ6,−1/2〉= S ↓,
u3 = |Γ8,+3/2〉= 1√
2
(X+ iY ) ↑,
u4 = |Γ8,+1/2〉= 1√
6
[(X+ iY ) ↓ −2Z ↑],
u5 = |Γ8,−1/2〉=− 1√
6
[(X− iY ) ↑+2Z ↓],
u6 = |Γ8,−3/2〉=− 1√
2
(X− iY ) ↓,
u7 = |Γ7,+1/2〉= 1√
3
[(X+ iY ) ↓+Z ↑],
u8 = |Γ7,−1/2〉= 1√
3
[(X− iY ) ↑ −Z ↓]. (A1)
This model can be efficiently extended to a multi-layered heterostructures using the same basis
set for all constituent materials and by replacing the Bloch phase factor by an envelope function re-
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specting the appropriate symmetrization rules in order to avoid appearance of spurious solutions35.
The Hamiltonian for quantum wells grown along the [001] direction has the form:27
H(k) =


T 0 − 1√
2
Pk+
√
2
3Pkz
1√
6
Pk− 0 − 1√3Pkz −
1√
3
Pk−
0 T 0 − 1√
6
Pk+
√
2
3Pkz
1√
2
Pk− − 1√3Pk+
1√
3
Pkz
− 1√
2
k−P 0 U+V −S¯− R 0 1√2 S¯− −
√
2R√
2
3kzP − 1√6k−P −S¯
†
− U−V C R
√
2V −
√
3
2 S˜−
1√
6
k+P
√
2
3kzP R
† C† U −V S¯†+ −
√
3
2 S˜+ −
√
2V
0 1√
2
k+P 0 R† S¯+ U+V
√
2R† 1√
2
S¯+
− 1√
3
kzP − 1√3k−P
1√
2
S¯
†
−
√
2V −
√
3
2 S˜
†
+
√
2R U−∆ C
− 1√
3
k+P
1√
3
kzP −
√
2R† −
√
3
2 S˜
†
− −
√
2V 1√
2
S¯
†
+ C
† U−∆


,
(A2)
where
T = Ec+θ [(2F+1)k
2
||+ kz(2F+1)kz)],
U = Ev−θ(γ1k2||+ kzγ1kz),
V =−θ(γ2k2||−2kzγ2kz),
R=−θ(
√
3µk2+−
√
3γ¯k2−),
S¯± =−θ
√
3k±({γ3,kz}+[κ ,kz]),
S˜± =−θ
√
3k±({γ3,kz}− 13 [κ ,kz]),
C = 2θk−[κ ,kz],
k2|| = k
2
x + k
2
y ,
k± = kx± iky,
kz =−i ∂
∂ z
. (A3)
Here, θ = h¯2/2m0, kx and ky are good quantum numbers, while kz is an operator. γ1, γ2 and γ3 are
the Luttinger parameters, κ , and F describe the coupling to the remote bands, while γ¯ = (γ3+γ2)/2
and µ = (γ3− γ2)/2. The values of the band-structure parameters in CdTe and HgTe at T = 0K
are given in Table II.
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